Grade 12 College Mathematics - Unit 1

Simplify.
MATHEMATICAL MODELS 47 41 x5+ xS
I should be able to a) (477)47) b)
(J evaluate powers with rational exponents, simplify
algebraic expressions involving exponents, and solve
problems involving exponential equations graphically )
and using common bases; (4 2/5)3/2 27?
O describe trends based on the interpretation of graphs, Solve for x. c) d)
compare graphs using initial conditions and rates of
chan_ge, and solve problems by mode_lling a) 3x— 5=7—3x h} 12+ 3Ix=x— 14
relationships graphically and algebraically;
0 make connections between formulas and linear,
quadratic, and exponential relations, solve problems =2 1
using formulas arising from real-world applications, o) 22 .83 f 5.252
and describe applications of mathematical modelling L Ew — —y — )
in various occupations. 0 ex 10 3X+8 d} X=x+6
Solve for x.
Solve for x. a) 2X=4 b) 22X = 16
M i a) 4ix— 3)= 3x b) 12(5—x)= 72 ¢ —32x—-5)=—-x+
@@@Ké @ @f\ ; ) b) 2X +1 256 d) 4X+1 - 49
Write each as a single power. Then, evaluate
a) 3*x 3 x 3°
e) 43 =2x f) 8¢ = 16!
b) b* x b3 when b = 2
6 g) 25%° = 5X h) 2% = 1/32

<)

The graph shows the temperature of a container of yogurt that was left
on the kitchen counter.

d) 2 wheny =9

y a) What value is plotted on the horizontal axis?
b) What value is plotted on the vertical axis?
¢) Determine the slope of the line. Include the units in your answer.
a’b2cS d) Explain the meaning of the slope.
e) a4bC2 whena =2,b=3andc =-1 Temperature of Yogurt

20

Simplify. Express your answer using positive exponents. G et
Mathematical Models Test Correction Notes gl
a) x°y°x*y® b) ((—t)s)5 % z
D_ — -|-| :“; —
5 1 a6b3c—5 me (h
c) (4X2) X(X4) d) W




The graph shows the relationship between total cost and minutes of use
for three Internet companies. Tenisha wants to sign up with one of the Grandma's old cookie jar is a valuable
companies and she wants to pay as little as possible. Her choice will

Match each temperature forecast with its graph.
1) cool all week

depend on her minutes of use. Determine which company Tenisha should -fmnque. The gra‘aph shows how its value o0V ii) warm today, but cooling grzh::lu?!lljrr o'f'er the flﬂxt few days
sign up with. Include details about minutes of use in your explanation. increases with time, T il cold today, but a warm front will arrive tonight
. . 160+
a) How much is the cookie jar worth — ] s a) [ bl 5 A g
Cost vs. Minutes of Use Initiall}f?‘ % 120 LT bl = 30 o 301
: El L bl . s T
 vach will i orth i T -~ 2 2 20 S 20t
=0 1 b) How much will it be worth in S oapd L & & 8 [
- ]_{] }’Earge T+ 3_ E_ 1|:| E_ “}_
5 . L . +
* i ¢} Determine the doubling time for its 40__ .E E & T
40 < ralue. 0 f -Ii f é f 152 f llﬁ f Qlﬂr M W F
/ . Day
a5 S d) Determine the annual percent Time (years)
Z 4 ) g,pb o] B v increase in its value.
2 s
© 25 A T ) ) Kelly’s Motlon
20 adl . Kelly, a long-distance runner, begins i
=ohoTeph a 1500-m race. Her distance from the 1601
0 s starting line s graphed for the first 20 s 1ol
L Sean has purchased a term deposit Value of Sean's Term Deposit of the race. Debbie is a sprinter who runs g sl g%l
5 that earns compound interest. The 7 the 200-m race. A sol
value of the term deposit over time 50004 / a) Describe how Debbie’s motion +
o 25 S50 75 100 125 150 175 200 is shown in the graph. + £ would differ from Kelly’s in the R VR A
Minutes of . 4000+ # - Time (s)
Hies oftise a) How much money did Sean & 1 L/ first 20 s.
deposit? g 3000 /
. A gecko is a small lizard. Students in a Motion of a Gecko . . g T r
. - b) When will the term deposit be 2000+ - b) Sketch the graph of Kelly’s motion on the same axes.
grade 9 mathematics class used a CBR d worth $4500? 1| |
to record the motion of a gecko. The E, . S 10004
. . i ¢} Determine the doubling time for 1 . .
g'f‘ikﬂ ShPPEd out of range of the CBR E 5 the deposit Pt Tourists, shoppers, and business people cross the border from the
after 3.5 s. The graph shows the g -, P ) ) 0 "4 TIS ili' :Ilf" 20 United States into Ontario. The graph shows the number of cars
¢ me (Yyears o o . . . .
distance of the gecko from the CBR, in o i | ll | ?I; | .;‘ = d) What is the annual interest rate? Y with American licence plates crossing into Ontario from January 1993
. . 5 .
metres, over time, in seconds. Time (<) to April 2001.
a) How far was the gecko from the CBR Cars With American Licence Plates Entering Ontaric
when it slipped out of range? 1600 ,
Most VCRs and digital clocks contain Voltage on a Capadtor g a0l ' "J'. I\ N
. - . . [ 7 f f I
a capacitor for power during a brief € 1200l N I /\ J '.I /| J\ [\
b) What was the gecko’s speed? hydro outage. The graph shows how g § 1000 .'II \ / I'-._ /A 'I\.\ \ h ,:"f \ ,
the voltage on a capacitor decreases ST \\\ % 800 /A A\ A S A’ v AV L
with the duration of the hydro outage. | g, “T . § 600p/ N -
<) Write an equation for the gecko’s motion ; : £ 4l Bl E 4004
Il eqL B . a) Estimate the half-voltage; that is, the 3 4 L 2 00
time needed for the voltage to fall by al T~ 0 Dt Lttt L L s
MR LU UL ML MU UL ML LI L
a factor of 2. - 1993 1994 1995 199¢ 1997 199& 1999 2000 2001
N cko 3.2 m away “BR? PR -
d) When was the gecko 3.2 m away from the CBR b) What voltage remains after each o Year
. Time (s . . q
time? = a) Describe and explain the short- and long-term trends in the graph.
s iy >s ) 10's b) Describe the effect of these conditions on the number of American
Communication Tim and Zack run a race. Tim always runs faster, so he <) Estimate the voltage remaining after 0.1 s. cars entering Ontario:
gives Zack a head-start. Sketch a graph of distance versus time for the ) There are no major changes in the economy.
boys’ race. Explain the important features of your graph. i) The value of the Canadian dellar falls substantially relative to the

American dollar.
i) There is a major recession in both countries.

¢) For each situation in part b, sketch a graph of the number of
American cars entering Ontario for 2002-2005.




